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“pls tn External Width mode external signals, applied 
: i. to the integrator, determine width and repetition rate of" 
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The output of the aero! circuits, in Nireaa 


4-4 
and RZ modes is applied to the delay generator which | 
. delays the pulses by the amount set on the delay 


"controls. aes 


SS 4-5. | In dou’ .e eile mode two pulses are 
_; plusan extra pulse that by- passes the delay generator and 
: on thus not delayed. 
The pulse spikes rent the delay aenerane 
‘; pre applied to the width sth where pulses of as 
defined width are created. ' gH 
‘4~7 The output of the width cenueator or, in 
External Width mode, the external input signat Is applied * 
to the integrator where the transition times of the ears 


Figure 4—2, Repetition Rate Generator — Block Diagram 
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4-8 Finally the output of the core is 
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ee 9 | "REPETITION RATE GENERATOR 
4-10-. ra oA block diagram of ihe ee rate: 
generator is given In figure 4—2 and a full schematic In - 
diagram 1. These diagrams should be referred to when 
reading the following ie aieet 
4-11 The piles reiviition rate Is determined: 
8) by the internal rate generator 
b) external ly using an applied signal = 
| c} manually using @ push button. 
5 412 
4-13 =. When the internal rate generator is used, 
_. “one of four period ranges Is selected using the period » ' 
)  ) range switch.-tn the three slower ranges, ramp capacitors | 
~ - ., (C23, C22, C21) are selected to provide the required 
repetition rate, transistors 017, 018 and 019 switch 


- 


* eppacitor Is switched in; the time fs determined by — 


. preset capacitor C24. In operation the selected capacite r 


43 discharges through constant current sink 020 controlled 
by the pulse period vernier Ri and the value of the , 
7 «Capacitor, As the voltage at 020 collector approaches 
zero, CRI7 becomes forward biassed causing Qiland © 
-Q13 to conduct and rapidly recharge the capacitor. 
’ >The ‘pulse period vernier controls 021 and 010 which 
+e "leet as 8 voltage swing limnjter and determine the upper 
.. valtage limit to which the ramp capacitor can recharge. 
When the capacitor has recharged to this limit, Q13 and 
EON cut off thus allowing the discharge cycle to resume. - 
-' The output from O11 is applied, via the differentiator ©: -: 
~ 2 network 028/L3/R385, to the delay generator and the 
Bs Lime output amplifier, 


1 
‘ y 


_ TO JRIGGER AMPLIFIER 
072,029 


DVIDER 
, 019,050,089 


oye ; ' ae) % ; % ; ; a 
Figure 4~-3A Normal Mode {including eral trigger and gate mode) 
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differential amplifier 01/02 which bn turn switches the 


Internal rate generator Bei a 


: pulse, : ae 
4-16 Menual Spéistion ae: 
Ase fi P b ; . 3 
4-17 When the manual pushbutton is pressed, a 


| 4-18 


. these capacitors In or out. In the fastest range, no ramp} 18 4-19: 


: to when reading the following description. 


" SELECTOR 
CIRCUITS. 


WENE 
049,050,053 . 
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4-14 External trigger operation 
In external trigger mode the rate gencrator Is. 
used as a pulse shaper, Trigger pulses are applied to the 


- Schmitt trigger formed by 03/04. The negative output - 
spikes from the collector of 04 turn 05 on and Q13 base ~ 
rises so that Q33 and Q77 turn on to produce an output 


negative spike Is produced at the collector of 04 which - 
enables the current switch Q31/O13, One pulseis = ° 
produced from.Q11 each time the Manual pushbutton Is 
‘pressed, eis’ 


GATING o 


Gate singals are applied to the gate amplifier 
08/07. QB, normaily ‘off’, is turned on by the OV level 
{off time) of the gate input pulse. Thus O6 isturnedon, 
the current through Q6 towers the base voltage of O13 and 
so disables the rate generator. When the level of the gate 
Input pulse reaches +1.8V (on time) OBturnsonand 
-enables the pulse source, Thus output pulses wi!) be | 
produced from the rate generator only oion the gate 
input pulse ’on’ time. 


4-20 SELECTOR CIRCUITS 


4-21 A block diagram of the selector circuits ig! 
wiieen in figure 4-3 and {is repeated for each mode of 
~ operation showing the signal paths used. Figures 4—1, » 
4-3 and the schematic diagram 2 should be referred 
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4-22. “In Normal mode, the rate génerator output is PARAS PURE 8S " 8597 — -: 
applied to the delay generator via QiGand to the trigger Ne 
~ amplifier via O16. If double pulse mode Is selected, the 

_- pulse is also applied to the width generator via differential eee 

: "amplifier 054/055 (see schematic 3). 
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aa ee ae 4-24 in Ext. Width mode the rate generator’ 
ts 4-23 in RZ mode the rate generator output isonly = output is only used to generate trigger pulses, vizQ16. 
used to generate trigger pulses, via Q16, The RZ Input is The Ext, Width input is.applied, via Q43, 046, 045 to the 
applied, via 043, 046, Q45 to the differential amplifier differential amplifier 042/047 to pulse shaper 3 and the 
042/047 and gate 044, to the delay generator, ee” integrator, Pi doe 
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4-26: In Square wave mode the output of therate . ., 4-28 The purpose of the delay generator is to ' 
aoe generator is applied, vie 14, to the square wave divider. delay the pulse source, whether from the internal rate’ @ 
The output of the divider Is applied to the trigger amplitier, generator, external trigger or from the RZ input, within | | 
| via 052, and coe shaper 3 and the integrator, via 048, * ~ the range of 35 ns to Uae with respect to the trigger id g | 
z a, ' et ualyle gree output, 
: ne DELAY GENERATOR oy > 8 
ys ce 4-27 7% block copan of the delay generator is - 4-29 - - The current source 1023), the monostable- a 
4) given in figure 4—4 anda full schematic in diagram 3, (030/031) and the recharge circiut (026) arecontrotied ' 
' ‘These diagrams should be referred to when Sth the . ' ._ by the width switch so that the delay circuit is Inhibited © | 
following description. in inure wave and external width modes. ' an a 
ae | 
u ; ) 1 ea | 
50 ; ? b a 
= ' ' L 
piraies Betecfon Tp, wory, “j oS 
renee £32. Hectals es 
oe < ia : 
WBE ia 
Figure 4-4 Delay Generator — Block Diagram Hinegeste aes : al | mi = | 
t- ’ : ) : ., ne 


rela ee ne 


‘a6 8 @ ei 


« 


as 
= 


iin 4 


a 


ce 


wi Ge =, = 


| Het hy weer da hho swine, se Mee a vee! ey 


tae f 
' “oe [ 
. el 4 a 
hey \ i an EDN so ; * iit 
ye pee MA Wr hete ay mae er at Neg Re RE 
é : 
' a) 
J ' 1 
OR rrr nce CERNE oan 
14 f ay 
ad k 
: ‘ ¥ \ a") ita i (en, y 
hee ic Lit ; Poy 
r fe : « 
, a: v , , ry 
( 
f " “YK + ‘’ > rae 
’ uel ‘ ei star ip ean col: oe9, wasn ape navy rath eee ht a i neve ot be shee 
i wre 4 ' ; 
j e 
4 pyres * 
t ere k & | 
:? aa 
‘ i ik 
ami} y 
3 overt arte mt iran 
tah 
ne rs 
; mo i ah awe 
: ata : niet 
“ent se ena 
— igo ee a wna c ree Min ’ --- eootleta @ “ a 
bay , es re Se saci — oo rm 
NIE PAR Ss fh Sua. | - ilar ae | 
i FeCl S088 ai diaahil ta ier yah aie atiny 4 
j dae bet! " tag ~~, =idhaey h kore sh a) ih 4 i , © 
a Mk ee Meth DE ops h 
¥ ene A teeing rm acter Hat, ty ? { nel 
ne fi s ay So ce Tes i a i — 
, : 44 et , 4 ‘* rane sorinendeny ene) Y 2 i 
peer mathe sam om mer gh ta EE 2 aR yh mr gpl : \ ve 1 * 
: 1 Be an ¢ 
= Was oe a) 
~ A rk ‘ s Piat.. wat Tey, ” 
yi oe ip { 


pee iw hoget SP set? med vc wapghl iorrmtxe orem ~ 


Bob} tv aneracsgne Yr vayes piniie,. Vin SIH, Telit tout as 
thas , eat . on SO sade ie eosin 
uit. mad anne sani dubne ad i 


ov ai rateranng yaish ant le moqwg tT "REAR PPS amppattt td 
sey taal att mot wdtadee soon eis ett yee 


WRI Oe GF. deter ithe oF 99, 409 BE FO BABE BM coy m0 
: ‘ Pate 


‘ 
\ 


= a 


BAe At 
gitatgances sett FORO) coviskeue remnstes ost Ye ae 
belly rnvon aut (ASO) suisse onrerivar ont Gren fanny 
havielicted af shag yale salt teakt com ctathweg hityiue welt yd 
eborn eittoiny leAta? nt oicha ORM 9 taupe ai 


‘ 
' 1 
i 
f 
’ 
} 
i 4 i 
Avs 
‘ 
N 
| vs 
t 
: 
t{ i an 
ie te % 


Spear Pip ve sre ‘ ‘uit hh 


et vk 


ty 


1 } 
we 
bly 


4 kal ed fh) bisly. 


BUbWe ended eed ed edd di wiebioeniiwdid ee 


4-30 Under no-signal conditions, Q31 is off, Q30 
is on and Q26 is acting as a sink for the ramp current. 
Thus the ramp current source (Q23) cannot charge the 
ramp capacitors. A positive pulse input signal turns Q31 
on and 030 off, Q26 follows Q30 collector and thus is 
non-conducting. The selected ramp capacitor is charged 
by the current source Q23 until a level is reached when 
Q30 turns on again, which turns Q31 off. Q26 now 


4—5 


conducts again and rapidly discharges the selected ramp 
capacitor. The output from the monostable is a negative 
spike, coincident with the pulse input, followed by a 
positive spike which occurs some time later and is 

used to drive pulse shaper 2. The time between the pairs 
of spikes is the time taken for the ramp waveform to 
reach the threshold level of the monostable (Q30/031), 
i. e. the delay time. 


FROM PULSE 
SHAPER 2 
FIGURE 4-4 
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ROM 048 IN 
FIGURE 4-30 
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FIGURE 4-3C 


4-31 WIDTH GENERATOR 


4~—32 A block diagram of the width generator is 
given in figure 4—5 and a full schematic in diagram 4. 
These diagrams should be referred to when reading the 
following description. 


4—33 The function of the width generator is to 
create a pulse of defined width for each positive pulse 
spike received from the delay generator. The current 
source (Q34) and the monostable (Q40/Q41) are 
controtied by the width switch so that the width 
circuit is inhibited in square wave and external width 
modes. 


4-34 The width generator circuit is identical to 
the delay generator circuit except for the differentiator 
on the output (111); see para. 4~—30. The output pulse is 
applied to pulse shaper 3. 


MONOSTAGLE 
040,041 


ped WAVE INPUT 


TO PULSE 
FIGURE 6-6 


Figure 4—5 Width Generator — Block Diagram 


4—35 if square wave or external width modes are 
being used, the output signals from the selector circuits 
in figures 4—3C and 4—3D are applied directly to pulse 
shaper 3 and both the delay and width generators are 
disabled. 


4—36 INTEGRATOR 


4-37 A block diagram of the integrator is given 
in figure 4—6 and a full schematic in diagram 5. These 
diagrams should be referred to when reading the 
following description. 


4-38 The purpose of the integrator circuit is, in 
all modes of operation, to vary the rise and fall times 
(transition times) of the pulse leading and trailing edges. 
The theory of operation is given for normal pulse mode 
only. 
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4—45 The range capacitor C14 and R41/R42 4-48 The output of the integrator is applied to 
constitute a low pass filter which is active in the ranges emitter follower Q13 and then to phase splitter O15. 
between 0.5 us and 0.5 s. The filter is turned on and off Transistor 014 adjusts the symmetry between the leading 
via CR13/CR14 and CR24 to CR27. and trailing edge transition times in the vernier CW position. 


Roll-off adjustment for positive pulses is achieved using 
R104/CR17 and for negative pulses using Q17/018/R60, 
4-46 OUTPUT AMPLIFIER 


4-47 A block diagram of the output amplifier is 


given in figure 4—7 and a full schematic in diagram 6. 4-49 The appropriate pulse polarity is selected 
These diagrams should be referred to when reading the by relay K2 which is controlled via the pulse polarity 
foliowing description. switch SB, 
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Aovust | | AMPUTUDE 
Q37 02710 ‘5 
SLOPE CURRENT 
TIME SOURCE 
T 
pela Taupe 
FROM EMITTER FIGURE 4-8 
INTEGRATOR FOLLOWER 
FIGURE 2-6 aia 
CURRENT SO OHM 
= 
CRRRON NEG PULSE . 
+ ie 
rats “AST CLIPPING sa te 
j ADJUST 
038 sven 
Figure 4—7. Output Amplifier — Block Diagram 
4-50 The pulse is then applied to a push-pull 4~—55 Transistors 030/032 and 034/042 are pulse 
amplifier (Q719 to Q24), the output of which is baseline current sources and the appropriate pair are 
symmetrical about the baseline. High level amplitude switched on by the polarity switch. If symmetrical format 
adjustment is accomplished by adjusting voltage source is selected, both current sources are inhibited. 


Q27/Q28/R88 supplying the common base stage 024. 
Low level amplitude adjustment is accomplished by 


adjusting voltage source Q25/Q26/R87 supplying the 4—56 Positive and negative pulse baseline adjustment 
common base stage 022. is achieved using R150 and R149 respectively. 
4-51 Pulse clipping correction is accomplished 


by adjusting R69. 
Li a 4-57 In order to adjust the amplitude and maintain 


the correct output impedance, a four step attenuator (S7} 
is used in conjunction with a ganged potentiometer 
network (R11/R12). 


4-52 The internal 50 ohm load is switched in or 
out by the int. load switch via relay KI. 


4-53 OFFSETS AND ATTENUATORS 
4—58 Transistors Q33, Q39,041 and 048 provide 


4—54 A block diagram of the offset and attenuator dc offset for the output pulse. If the offset switch (SQ) is 
circuits is given in figure 4—8 and a ful! schematic in set to off, transistors Q33 and Q41 are held off and there 
diagram 7. These diagrams should be referred to when is no de offset output. If the offset switch is set to on, 
reading the following description. the bias on the bases of Q33 and Q41 depends on the 
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Figure 4—6 Integrator — Biock Diagram 


4-39 The leading and trailing edges of the pulse 
from the width generator turn the Schmitt trigger (Q.1/ 
Q2) on and off. Transistors Q1 to Q6 turn on and off 
as follows: 


PU 4 

INPUT Za 

t 

| t | 
SCHMITT ;Q1 ON!Q1 OFFI 
TRIGGER | { 102 OFF}O2 ON , 
| t t 
1Q5 ON 105 OFF! 
1Q3 OFF;Q3 ON | 
INTEGRATOR |Q40N '04 OFF! 
| | Q6 OFF}Q6 ON: ! 
| j ! 
: | 
i 


4—40_ = The leading edge of a pulse (beginning of t+) 
switches Q1 on which in turn switches Q4 and Q5 on. 


Current flows from the +17V line through 4 and charges 


the selected ramp capacitor (C11, C12 or C13). The 
current flow is controlled by the leading edge vernier 


(R 7). Q5 acts as a current switch and delivers the current 


from Q11 through O5 to the —17¥V line. 


4—41 The ramp capacitor charges in a linear manner 
until CR6 becomes forward biased and begins to conduct 
via Q9. Thus the pulse top is clamped at a potential 
defined by the voltage source 09/010. 


4-42 At the end of period t}, Q1 switches off and 
thus Q4 and O5 switch off. Q2 switches on which in 


turn switches Q6 and Q3 on. The selected ramp capacitor 
now begins to discharge through O6 to the —17V line. The 


current flow is controlled by the trailing edge vernier 
{R 8). Q3. acts as a current switch and supplies current 
from the +17V line to Q9. 


4—43 Theramp capacitor discharges in a linear 
manner until CRS becomes forward biassed and begins 
to conduct via Q11. Thus the pulse base is clamped at a 
potential defined by the voltage source Q11/Q12. The 
cycle is repeated when, at the end of t2, Q2 turns off 
and Q1 turns on again. 


4-44 The voltage source 035/036 supplies the 
reference voltage for switching the ramp capacitors. 
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FROM OUTPUT 


AMPLIFIER 
FIGURE 4-7 


TO POLARITY 
RELAY K2 
ON FIGURE 4-7 


Figure 4—8 Offsets and Attenuators — Block Diagram 


setting of the offset vernier (R9). As the vernier is 
turned counter clockwise Q33 is turned off and 041 

is turned on supplying a negative offset current. As the 
vernier is turned clockwise Q41 is turned off and Q33 
is turned on supplying a positive offset current. The 
current is applied to an output load (L1 to L4, R8 to 
R10). 


AMPLITUDE 
VERNIER 
RIV RI2 


ULS 
OUTPUT 


4-59 POWER SUPPLIES 


4-60 The +17V and —17V power supplies are 
identical series reguiated types using IC regulators (U1 
and U2) and series pass transistors (Q43 and 044). 
Resistors R151 and R99 act as current sensing resistors 
to enable the regulators to limit the current output 
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